Inferring the clinical severity of COVID-19 during Australia’s Delta wave
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Introduction

ABC-MCMC

Since early 2020, all of our lives have been impacted by COVID-19. This novel

Consider Bayesian inference for parametervector g under a model with density 7r(y|ﬂ)\

Simulation Results

infectious disease has overwhelmed health care system aroundthe world. Inthis Let =(8) bethe prior densityand ¥obs represent the observed data. It is assumed that > . o o ‘ o
project, we aim to fit a hospital progression model with time-series data of the Delta =(y18) cannot easily be evaluated but that it is straightforward to sample from the model. g  Hospital Occupancy Simulation In VIC g  Hoepital Ocoupancy Simulation in NSW
wave (from 1/6/2021 to 15/11/2021) in Australiavia Approximate Bayesian ABC-MCMC (Algorithm 1) exploits this to samplefrom anapproximationtothe posterior S e g 100+
Computation (ABC). density =81 . It requires several tuning choices: number of simulations N, a threshold » =0 § soo0- simulation 8 1000+ simulation
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tLZrt]S‘}Iitltgrc]J E):rtar\]r:e ers ICUp  [ICU before death in ICU o dedl , , - ! , Figure 3 illustrates the simulation results of VIC & NSW by randomly sampling 1000
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ata. I hisisbecause ICU __ |Admission to ICU from general ward 5 <1 the hospital progression model is fitted well with the local data after ABC-MCMC. This

England has a different Hp Death in general ward
number of immunities,

different stages of

Death in ICU
Death in step-down care

icu,
Wp

vaccination, anda
different system of hospitalization compared to Australia, which indicates that
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Figure 2. Posterior distributions of the transition parameters

model can be furtherused for predicting the clinical outcomes of Delta infection down
the line and making comparisons to the Omicron for the purpose of obtaining valuable
information for society.

the suscept_ibility to severe COV_I D-lQ_may look very _d!fferent between th_ese r ~\
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